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1 . 0 Int^oduction_to_kapsys 
Mss_propebties_auto«ated^system 

MAPSYS is a set of programs developed for use on the 
JSC IJoivac 1100 series computers and designed to automate 
the collection and processing of data into the mass 
properties section of the shuttle operational data book. 

The primary program of this set is MPES which uses data 
processed by other programs in MAPSYS. This data as well as 
manually derived data is used to generate a set of output 
reports which describe the mass properties of the shuttle 
system. MPES also maintains data bases which are used to 
model mass properties of parts of the shuttle system. 

Data tapes containing detailed mass properties for 
shuttle subsystems from three subcontractors will be 
processed on a regular basis. Tape pre-processors will 
reformat this data to a standard format and output the new 
format to other tapes for use by the tape compare program 
CM PA RE. There are 3 basic capabilities built in this CKPARE 
program. Its main purpose is to generate reports showing 
the differences between two standard formatted tapes from 
the same subcontractor. This will automate the tracking of 
changes between one data tape and another generated at 
different times. CMPARE also calculates mass properties 
totals and subtotals for the Various subsystems. These 
totals and subtotals will be used as card input data to MPES 
for these subsystems. The user may wish to change data on 
one of these tapes to reflect changes or to group subsystems 
differently* Thus, CM PARE has an edit feature which will 
create a new standard format tape reflecting these changes. 


1-1 


The mass properties of some fluids in the shuttle 
system are modeled in MPES by polynoainal equations which 
give the values as a function of the weight of the fluid. 

The coefficients for these equations are calculated by a 
curve fit program. The input to this program may be manual 
or it may be calculated automatically by the program ONEGSM 
which models tank mass properties. ONEGSM calculates slosh 
inertias for these tanks and has descriptive data about the 
tanks as input as well as a criteria for point selection for 
feeding the curve fit program. ONEGSM also has the 
capability to translate and rotate a tank into a different 
coordinate system. 

A tape from the SLAHTS system describing loose 
equipment for various shuttle missions will be periodically 
processed by the program UPTKL. This program will also 
maintain a location data base as directed by card input. It 
will use these data to calculate the total loose equipment 
mass properties for given missions and events and output 
this to a tape for input to MPES. UPTEL also generates 
reports of these mass properties and listings of the data 
base. Changes in the data may be made with an edit feature. 

Other input to MPES is made manually according to the 
information received from other sources. The utility 
program MPSUM will do some mass properties calculation for 
adding the properties of a number of items together and for 
translating and rotating these items to a desired coordinate 
system. This program will be available on a DEMAND remote 
terminal. 
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2.0 INTRODUCTION TO TAPE PROCESSING PROGRAMS 


The tape compare program (CMPARE) will process mass 
property detail data from magnetic tapes maintained by the 
various prime contractors after first being preprocessed to 
conform to a standard tape record format used by this 
program. ■ : 

CfIPARE will be a batch program, utilizing a magnetic 
tape data base, to list, compare, and/or edit mass property 
detail data records. The sums of mass properties will also 
be calculated and output to the printer. The CMPARE program 
and preprocessor will operate on the ONIVAC 1100 system. 

2.1 CMPARE SYSTEM CAPABILITIES AND DATA STRUCTURE 

The CMPARE program will operate under any of the 
control options listed below. 

• List the contents of a data tape. 

• Compare two data tapes from the same contractor and 
print their differences and Mass Properties. 

• Edit a data tape by card updates. 

• Any combination of the above. 

The listing of the contents of any standard formatted 
data tape can be accomplished by placing a PRINT control 
card with the device code into the input data deck. The 
device code will indicate the device assigned to the tape by 
the control cards. 
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Two data tapes can be compared and the resulting 
differences output on vthe printer by inserting a COMPARE 
control card into the input data deck. This card requires 
two operational parameters. The first parameter being the 
device code for the CURRENT mass property data tape which 
will be compared to the MASTER mass property data tape 
specified by the second parameter device code. Also, the 
mass property sums of the CURRENT data tape are printed. 

Data records are structured by function codes and then 
drawing numbers. Therefore, all preprocessed data tapes 
will be sorted with function codes and drawing numbers in 
ascending order. These two fields (detail ID) will uniquely 
identify each detail record. Similarly, the edit input 
cards must also be sorted in ascending order by function 
code then drawing number. 

A data tape can be edited by first inserting an EDIT 
control card followed by the delete, add, and/or change 
cards. In this case, an output device code is also 
required. The card formats for deletions, additions, and 
changes are outlined later in this document. 

The use of program control cards makes it possible to 
do any combination of processing with relative ease. For 
example, a tape could be updated, compared to MASTER, and 
then listed. Also, a tape could be listed, updated, 
compared to MASTER, and then updated again. It is possible 
to edit a tape with no updates being made, then compare the 
two units to obtain mass property sums with no differences 
printed. 
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The procedure necessary to list a data tape requires 
only one program control card. The list function is 
performed by first reading the selected tapes identification 
label and printing that information on the printer. Ncxt # 
each data record is read and output to the printer until an 
end of file is encountered. Any tape or disk file in the 
standard data format can be listed. 

« i 

Figure 2.1 gives detailed tape compare program control 
card formats. 


PRINT CARD FORMAT 


Column For ma t 

1-5 A 5 


6 IX 

7 A 1 


Data 

'PRINT* - INDICATES PRINT TAPE 
Blank 

DEVICE CODE 


Column 

1-7 

0 

9 

10 , 

11 


Column 

1-4 

5 

6 

7 

8 


Format 
A7 
IX 
A 1 
A 1 
A 1 


COMPARE CARD FORMAT 

5 Data 

'COMPARE' - INDICATES COMPARE TAPES 
Blank 

DEVICE CODE FOR CURRENT TAPE 
»,' - DEVICE pODE SEPARATOR 
DEVICE CODE FOR MASTER TAPE 


Format 
A4 
IX 
A 1 
A 1 


EDIT CARD FORMAT 

Data 

'EDIT' - INDICATES EDIT CURRENT TAPE 
Blank 

DEVICE CODE FOR CURRENT TAPE 
' , » - DEVICE CODE SEPARATOR 
DEVICE CODE FOR NEW MASTER TAPE 


Co lu mn 

1-6 


7 

8-9 


SOURCE CARD FORMAT 

Data 

'SOURCE' - INDICATES SOURCE OF VENDOR TAPE 
This must be the first card of the 
data deck. 

IX Blank 

A 2 VENDOR CODE, MM, RI , MC 


Format 

A6 


Figure 2.1 Tape Compare Formats 
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The procedure necessary to corapare two data tapes also 
requires one program control card. However, a '‘SOURCE" card 
must be read before a "COMPARE" card. The corapare function 
is performed by reading data records from both tapes. The 
CURRENT data tape record is compared to the MASTER data tape 
record. Differences between the tapes are printed as well 
as the mass properties subtotals of the CURRENT tape. 

The procedure necessary to edit a data tape requires 
one program control card followed by x the data change cards. 
The format for these cards are shown in figure 2.2. To 
delete a single record from a data tape it is necessary to 
specify on a single delete card the function code and 
drawing number to be deleted. As previously mentioned the 
edit input cards must be sorted in ascending order by 
function code then drawing number. All edits other than 
deletes require two data change cards. 

It is possible to delete all drawing numbers pertaining 
to a particular function code by leaving the drawing number 
field blank on the delete card. It is also possible to 
delete all records pertaining to a particular function code 
level and all levels below that level by placing blanks in 
the function code levels to be deleted on the delete card. 

The addition of data records is accomplished by 
specifying the function code and drawing number plus all the 
detail items to be included on the add cards. If the 
specified function code is larger than any found on the data 
tape the record will be included at the end of new MASTER 
data tape. 
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DATA CHANGE CARD FORMATS 




CARD NO 1 

Column 

Format 

Data 

1 

A 1 

ADD, DELETE, OH CHANGE COD£='A*, 



* D * , »C» 

2-13 

A 12 

FUNCTION CODE 

14-38 

A25 

ASSEMBLY DRAWING NUMBER 

39-62 

A24 

ABBREVIATED DESCRIPTION 

63-79 

17X 

Blank 

80 

11 

1 CARD NUMBER*"1 " 



CARD NO 2 

Column 

Format 

Data 

1-7 

F7. 1 

WEIGHT 

X .- CENTER OF GRAVITY COORDINATE 

8-14 

F7. 1 

15-21 

F7.1 

Y - CENTER OF GRAVITY COORDINATE 

22-28 

F7. 1 

2 - CENTER OF GRAVITY COORDINATE 

29-39 

F1 1 . 1 

IXX INERTIAS 

40-50 

F1 1 . 1 

' IYY INERTIAS 

51-61 

F11.1 

IZZ INERTIAS 

62-68 

F7.1 

Ys - C.G. FOR SYMMETRIC PAIR (This 



is the positive side if this 
a symmetric pair) 

69-79 

11 X 

Blank 

80 

11 

CARD NUMBER="2" 



END OF DATA CARD 

Column 

Format 

Data 

1 

A 1 

• * ’ =END OF DATA 

80 

11 

CARD NU MBE R= * 1 * 


Figure 

2.2 Data Change Formats 


It is possible to make changes to records that already 
exist on tape by specifying the function code and drawing 
number plus only the detail items to be changed on the 
change cards. Blank fields will not be changed but two 
cards are still required. 


The general deck setup is shown in figure 2.3 


DECK SETUP FOR PROGRAM 


CMPARE 


1 1 

PAGE NO OF 


(Bock of dock) 


7/S EOF 


DATA DECK (See Figure 2.4) 



/8 ASG J,K,LjM,N,0 (Dedicated FASTRAN Files) 


| 7/8 ASG D = SAVE _ (Output Tape) 

. ( 7/8 ASG C = Vxxxxx (input Tape, Master) 

A b b l.U IM y -- I,, i - ■ , ,n , rr 

TO / 

UNITS I 7/8 ASG B = Vxxxxx (input Tape, Current) 
L/ 7/8 ASG X = Vxxxxx (PCF Tape) 


7/8 RUN 


(Front of dock) 


Figure 8*3 CMPARE Deck Setup 


DECK SETUP FOR PROGRAM 


CMP ARE DATA DECK 


PAGE NO, 


1 


Of 


(BocH of deck) 



SOURCE ID (Identify Vendor) 

(Front of dock) 

Figure 2.4 CMP ARE Data Deck 



OT- 


X) 






- 




CCNIFP, Of 6R 4 y I T V 

nO*C>*T 

Or 1NCQT1* 









t 

IB 

inches 


SLUG/FT-SQ. 



f U*(C T I*M 

0*441*6 

HUnnr" 


ruKcTjOU 

peSCOIBTlOn 

MCI6H1 

X V 

Z 

ill 

ir» 1ZZ 



i*i* v 

1 2 

■ - 


1 1 

44*4 


1 .0 

1.0 

1 .0 

1.0 

1.0 

1.0 

1.0 

— ,1.1.1 

e z 

_ 


12 

Bn*» 


. 1.0 

1.0 _. 

1 .o 

1.0 

1.0 

1.0 

1.0 

Set* 1 

B 2 



1 4 

ccrc 

• 

1.0 

1.0 

1.0 

1.0 

1.0 

I.o 

1.0 

— ui.1 

a. 2 



_ *6. 

OPfiP 


1 .0 

1.0 

no 
1 .0 

1.0 

1.0 

1.0 

1.0 

I * K • | 

6 2 



10 

Et£E 


l .0 

1.0 

1.0 

1.0 

1.0 

t.o 

1.1.1 

c 1 

i, -. „ 

___ 

20 

rrrf 


1*0 

1.0 

1 .0 

1.0 

t.o 

1.0 

t.o 

•1 • 1 • 1 

c 1 



22 

r.r.GC 


1 >0 

1.0 

1.0 

1.0 

1.0 

1.0 

I.O 

— - t « I • 1 

C 2 

... — . — . j 


. 21 

HIIHM 

_ . • ^ 

- 1.0 

. . i.a.- 

1.0 

1.0 

1.0 

1.0 

1.0 

til* 1 

C 2 



24 

ini 


t.a 

1.0 

1 .0 

1 .0 

1.0 

1.0 

1.0 

— 1 . 1 *7 

~A - 1— 



2%. 

JJJJ. 


1 -f) 

i .n 

4.0 

1 .1} 

1 . 0 

.1.0 — 
1.0 

-1.0. 
1 . G 

1.1.2 

* i 


• 

20 

kkkk 


1.0 

1.0 

1.0 

1.0 

1.0 

— 1.1.2 

4 2 


■ „ ‘ 

22 

tLLL 


... t.o 

1.0 

1.0 

1.0 

1.0 

1.0 

t.o 

1.1.2 

i 2 



24 

HMMrt 1 


1 >0 

I .0 

t.o 

1.0 

1.0 

I.O 

1.0 

— 1.2.1 

A | 

■ tr • : 


24 

27 

UNNN , 

oopo 


1*0' 

...1,0 - 

1.0 

I.c 

1.3 

1.0 

1 .6 
1.0 

} • 0 

1.0 

1.0 

2.2.1 

* 1 




i.o 

• i .6 

10 

1 .2.4- 

B -l— 



3e~ 

PPPP 


I-fl 

|,f) 

1 *n 



1.0 — 
1.0 

•_ 1 . 0 - 
1.0 

1.2.1 

a 1 



3? 

0600 


1.6 

n~ 

1*0 

1.0 

1.0 

— 2.1.1 

4 1 


_ 

11 

TTTT I 

... 

1.0 

... . 1.0. - . 

1.0 

1*3 

1.0 

1.0 

• 1.0 

2.1.1 

4 ». 



u 

UUUVI 1 


1.0 

1.0 

I.c 

1.0 

1.0 

1.0 • 

1.0 

2.1.1 

« 2 



44 

VV YV . , 


... .. J.O 

1*Q 

1.0 

1.0 

)iQ * 

1.0 

I.c 

1|3 

1.0 

1.0 

2.1.1 

• 2 



so 

■mi 1 


t.o 

i.o 

1.0 

i.o 



-A_Z_ 



SSl. 

xixx 


1 .0 

1 .a 

x#o 

1.0- 

1.0 

1.0 . 

1*0 







• 














* 




• 


- 




, 









- - ■ • 

• 

•/ 






^ 







- *f» a * ■ 


O O 
** PS 

8g 


-J. 


•• FIGURE 2.5' List Of Input Tape 


g 

s> 

fi I 

1 


63 




.4r- '***tiiu *-.■’•* 


R*Cf I 


Ms*** o . . This js • test t»re 


MASTER RECORDS not rOUND ON CURRENT T»fE 


Ty»CTl«N On A* INC Nu"»C« 


CT.NTt« Of ORAVJTY 

t# Inches 

fuHCTJfN OEsCrIRtION rEISht I T z 


mOHcNI n» I N| NT I R 

st.vc/rT»so« 

If* ITT IZZ 






















M01ENT 


CEhTE ft of 6S*VST i 
\a inches 

VomcTI® 1 * *C l«HT * T 2 I** 



» 


17 " I*. *3 1*0 1*3 17.0 

J., ,S._ *0 1*0 1*0. .. StO ... 

TOTM.S 227 To iTo 1 Vo 22.0 





Examples of the output reports iire given in the figures 
listed below: 

Figure 

2. 3 CMPARE data deck 

2.5 List of input tape 

2.6 List of current records not found on Waster Tape 

2.7 List of mass properties subtotals 

2.8 List of total summary 

The error messages that are used are: 

• Card error 

• Vendor code error 

• Please input source control card 

• Source does not match 

• Card not found 

• Card already exists 

The logical units 12 through 18 (J through 0) are 
internally dedicated units assigned to fastran files which 
should not be used as input or output logical devices in 
your job stream. 

2.2 MARTIN MARIETTA TAPE PREPROCESSORS 

The Martin Marietta Tape cannot be prepared for the 
CM PA RE program with a single pass through the preprocessor 
program. Hardware limitations of the computer complex 
require two passes in order to properly reformat the tape. 
The first preprocessor Martin Marietta 1 is run on the 
UNIVAC 1110 system. This program does all of the 
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reformatting of the original data and gets it in the correct 
format for later use in the programs. The second phase of 
the preprocessor ETFIX, is required to prepare the' 1 output 
from the first phase preprocessing to go from the UNIVAC 
1100 to the UNIVAC 1108 computer. 

2.2.1 Martin-Marietta Pre-Processor 

This program will read a tape produced by Martin 
Marietta and write the data in a standard format. This 
output tape will be used by the tape compare program of the 
Mass Properties Automated System. 

i 

The radii of gyration will be converted to moments of 
inertia using the classical equation and added to the 
moments for final output. All other detail data will be 
simply reformatted into the standard data format. 

One input data card is required to show the device code 
for input, device code for output, function level code, and 
the tape title as indicated in figure 2.9. The device code 
refers to an alpha character indicating a tape unit or 
fastran logical number. The function code is subdivided 
into 3 levels. The function level code indicates the level 
desired. The program is run on the UNIVAC 1110 EXEC 8. The 
output is binary and is used for input to the ETFIX 
subroutine run on the UNIVAC 1108 EXEC 2 system. The deck 
setup is shown in figure 2.10. 
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INPUT DATA CARD 


Column 

Format 

Dat_ a 

1 

A 1 

Device code for input, tape 

2 

A 1 

*,* - device code separator 

3 

A 1 

Device code tor output tape 

4-5 

12 

Function level code 

6-29 

A24 

Tape Title 

30-80 


blank: 



Figure 2.9 Input Data Card Format for 
Martin Marietta Preprocessor 


DECK SETUP FOR PWftftaAu Martin Marietta Preproce ssor pAGE ^ 1 

(Back of deck) 



C 


C 


7/8 FIN 


C 


f- 


INPUT DATA CARD 


Program Source Deck 


( FOR, IS- 

{ 7/8 COPYjG INPUT 1 
fa ASG INPUT, T, INPUT 

(^7/8 AST, T 2.,8C 

(7 ASG 1.F///1C00 

f 7/8 ASG, T 12., F 

/ — ^ 

f 7/8 RUN 

(Front of dock) 

FIGURE 2.10 Deck Set Up for Martin Marietta Preprocessor 1 


This program is a conversion routine to allow the user 
to go from the UNIVAC 1110 to the UNIVAC 1108. This program 
is used directly as an input to the CMPARE program. The 
input data card format is shown in figure 2.11. The deck 
setup is shown in figures 2.12, 13. 


ETFIX - INPUT DATA CAHD FORMAT 


Format 


Data 


A 1 
IX 
A 1 
77X 


Device code for input tape 
- device code separator 
Device code for output tape 
blank 
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ETFIX Input Data Card Format 


DECK SETUP FOR PKftfiWAM MARTIN CMPARE 


PAGE NO. -L OF_JL 


(Bock of dock) 


EXEcfrflON OF 
. PROGRAM 


(l 


j'so 


SOURCE MM 


7/8 XQT CMPARE 


C 


( 


(< 


a 


C (DATA CARD) 


7/8 XQT ETFIX (Data Conversion Routine) 


7/8N HDG 


REL X 


LOAD PCF 


C, 

I IN X 


/ 

• 

I TRW X 


r 


| ERS 



ASSIGN 

TO 

UNITS 


{l i 

6 


6 . 


(« 


f 






7/8 XQT CUR 


7/8 ASG J,K,L,M,N,0 (Dedicated FASTRAN Files) 


7/8 ASG D = SAVE (Output Tepe) 


7/8 ASG C * Vxxxxx (Input Tape, Master) 


7/8 ASG B » Vxxxxx (Input Tape, from Exec 8) 


7/8 ASG X - Vxxxxx (PCF Tape) 


7/8 RUN 


(Front of dock) 

Figure 2.12 Martin CMPARE Deck Setup 
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2.3 MARSHALL SPACEFLIGHT CENTER PREPROCESSOR 


This preprocessor accepts the tape furnished by 
Marshall Spaceflight Center and reformats it to the standard 
format required by the CM PARE Program. 

Two basic reports are generated by the program. The 
first report is a listing of all of the accepted records 
which have been put in the standard format. These records 
are sorted and are not necessarily in the same order as is 
on the input tape. The second report consists of those 
records that were rejected by the program for any reason. 

An item can be rejected for one' of two reasons: (1) it 

has the same function code and drawing number as another 
record (these must be unique in every detail) and (2) the 
weight of an item is too large to be in the standard F7. 1 
format of the standard tape format. 

The card format is shown in figure 2.14. The deck 
setup to run the program is shown in figure 2-15. 
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Format 


Column 




1-6 


K 6 


7 


II 


8-31 


A24 


MMYJMC This identities the 
tape as being generated at 
Johnson Space Center M J" and 
as a Marshall supplied tape 
n MC" . The MM Y is the date 
where MM = Month and Y = Last 
digit of the year 

The tape edit indicator. 
(Blank if this is the first 
version. ) 

Tape Title 


Figure 2. 14 Marshall Data Card Format 
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DECK SETUP FOB Marshall Preprocessor 

(Bock of deck) 


PACE NO. J_OF 1 



f 


foe 


065JMC TEST OF MARSHALL (Data Card) 


7/8 XQT MAR 


(< 






f) 


f 




/— 

I IN H 


REL X 


IN X 


TRW X 


7/8 XQT CUR 


7/8 ASG H - $SORT$ 


7/8 ASG B » SAVE • (Output Data Tape) 


(, 


C 


7/8 KEA A “ Vxxxxx (Output Data Tape) 


(l 


7/8 ASG X « Vxxxxx .(Program Tape) 
7/8 RUN 


(Front of deck) 

Figure 2.15 Marhsall Preprocessor Deck Set UP 
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2.4 ROCKWELL PREPROCESSOR 

This program accepts a print tape from North American 
Rockwell with data on the orbiter vehicle. The data is 
reformatted to the standard tape format required for use in 
the Tape Compare proytam. 1 

The program is designed to run on the UNIVAC 1108 EXEC 
2 system. The deck setup is shown in figure 2.16. One 
input data card is required to indicate I/O devices for each 
of the devices. The title of the tape is input on one data 
card. Figure 2.17 describes the formats for these data 
cards. 
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DECK SETUP FOR PROGRAM Rockwell Preprocessor 


PAGE NO. JL OF, 


(Back of duck) 


( 


0 


( 


{ 


( 


C 


C 


( 


( 


L 


f 


A,B TITLE 


7/8 XQT ROCK 


REL X 


IN X 


TRW X 


ERS 


c 


f 


( 


( 


( 


7/8 XQT CUR 


7/8 ASG X - PCF ' Tape 


7/8 ASG B = SAVE (Output Tape) 


7/8 KEA ASG A = Vxxxxx (input Tape) 


7/8 RUN 


(Front of dock) 

FIGURE 2.16 Deck Set Up for Rockwell preprocessor 


Column 

?o£ra£t 

USSEEil&iSD 



1 

* 

M 

Device code 

for 

input tape 

2 

A 1 

* , ' - Device 

code separator 

3 

A 1 

Device code 

for 

output tape 

4-27 

4A6 

Tape title 



28-80 


blank 




!* 


Fiyure 2.17 Input Data Card Format for 
Rockwell Preprocessor 


3.0 CURVE FIT PROGRAM 


The Curve Fit Program accepts the x and y Cartisian 
coordinate values of points on a curve and calculates the 
coefficients for an equation that represents that curve. 

This program is designed to run on a UNIVAC 1108 EXEC 2 
operating system. All of the calculations are done in 
double precision arithmetic. The input is limited to 200 
pairs of points. 

The program will calculate and output to the line 
printer and by option to the card punch, the coefficients 
for the polynomial that best represents the input data. The 
calculation is made for all degrees of polynomials from m to 
n. If m - n, then only one degree of polynomial will be 
calculated, namely m. 

The option to have the coefficients output on cards 
allows the user to directly input the coefficient cards into 
the MAPSYS program after changing only one card per equation 
(the name of the polynomial) . 

In order to execute the program the following cards are 
needed. 

C ar d . No. 1 

COLS FORMAT DEFINITION 

C - Comment. 

Identification 


3-1 
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Receding 


i 

2-80 


Card #2 


COLS 

FORMAT 

DEFINITION 

1-3 

11 

Maximum degree of polynomial to be 
calculated (must not exceed 19) . 

4 

11 

Punch option. 

Blank = No punch 

P = Coefficients will be 

output to card punch. 
Default = Blank 

5-6 


Blank 

7-9 

13 

Number of pairs of points that will 
be input 

10-12 


Blank 

13-15 

13 

Minimum degree of polynomial to be 
calculated. 

If Min = Max, only one value will be 
calculated. 

If blank default is Min = 2. 



£&::&_H2.i-3_and_&b2Ve 

COLS 

1-12 

13-24 

FORMAT 
PI 2. 4 
FI 2 . 4 

DEFINITION 

Value of the independent variable. 
Value of the dependent variable. 


3-2 


Multiple executions are possible with this program by 
repeating the data cards. The deck set up shown for two 
executions is shown in figure 3.1. 
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DECK SETUP FOR PROGRAM 


FIT- Multiple Executions 


PAGE NO. JLoF.1 


(Bock of dock) 


f 


< 


f n f r>T,r 


7/6 EOF 


0 (ZERO, End of Run Mark) 


Do 7th Degree 
Fit and Punch 
Coefficient 
Cards 


r 

Do FIT For 5th. 
thru 10th. 
Degree 
Polynomial 

i 


6 


f 


Point Set Deck (125 Cards) 


7P 125 7 


TEST CASE 2, PUNCH CARDS (Comment) 


r 

j n 


I 

a 


y P i ' f 

| Poi 


Point Set Deck (l60 Cards) 


10 160 5 


C TEST CASE 1 (Comment) 




( 


7/8 XQT FIT 


RED X 


Copy 
Program 
From 
Tape 


( 7 

1 r 
1 1 


( 


( 


( 


IN X 


TRW X 


7/8 XQT CUR 


7/8 ASG X = Vxxxxx (Program Tape) 


7/8 RUN 


(Front of dock) 


Figure 3«1 Deck Set Up For Multiple Executions of FIT. 
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4,0 MPSUM 

MPSUM is a utility program which adds the mass 
properties of separate items into a single line of mass 
properties. It also will translate and rotate each item to 
a common coordinate system. It is designed for use on a 
DEMAND remote terminal but a batch version also exists. The 
terminal version uses prompts stating what data is to be 
entered. One prompt will ask for an index which will 
indicate if translation/rotations are to be read or if the 
previous data is to be reentered because of errors. All 
data input is free form with fields separated by commas and 
of variable length, fable 4.1 has a list of prompts and the 
order of entering data. 

Table 4.2 has the card formats for the batch version. 

A deck setup will be shown in figure 4.1. 


preceding page bunk not jumbo 
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TABLE 4.1 - MPSUM PROMPTS 


ENTER THE NUMBER OF ITEMS 

• Enter an integer from 1 to 99. 

• Enter a 0 to terminate execution. 

i 

ENTER MASS PROPERTIES FOR ITEM 1 


• Enter 10 numbers separated by commas. 

• Weight, X C.G. , Y C.G., Z C. G. , IXX, IYY, IZZ, 
PYX, PXZ, PYZ. 

ENTER 1 TO TRANSLATE/ROTATE, 2 TO DELETE LAST LINE 

• Enter a carriage return to skip the next prompt. 

• Enter a 1 to get next prompt. 

• Enter a 2 to get the previous prompt in case of 

an error. 

ENTER X, Y, Z TRANSLATIONS AND ROTATIONS 


• Enter 6 numbers separated by commas. 

X translation, Y translation, Z translation, 

X rotation, Y rotation, Z rotation. 

A 

All prompts except the first will be repeated until the 
number of items in the first one are entered. Then the 
totals will be printed and the first prompt repeated. 
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TABLE 4 

.2 - HPSUM CABO FORMAT 


Column 

Format 

Contents 

<•* 




CARD 1 


1-2 

12 


Humber of items to be summed 1-99 

* 

• 



0 to terminate program 





CARD 2 


1-10 

F10. 

1 

Weight 


11-20 



X C.G. 


21-30 



Y C.G. 


31-40 



Z C.G. 


41-50 



IXX 


51-60 



IYY 


61-70 



IZZ 

N*. 

71-80 



PXY 





CARD 3 ' 


1-10 



PXZ 

V*.- 

11-20 



PYZ 


21-30 



X translation (in) 

w 

31-40 



Y translation 


41-50 



Z translation 

V— 

51-60 



X rotation (deg.) 


61-70 



Y rotation 

■ ■> — 

71-80 



Z rotation 





CARD 4 AND ABOVE 


Like 

cards 

2 and 

3 for all items, then repeat card 1. 

* V*. . 
* 9 





'C 



- 
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DECK SETUP FOR PROGRAM _ MPSUM 


Rotate 1 
Item 30° 
About X 


Execution 


(Bock of d«£k) 


7/8 EOF 


0 (ZERO, End Of Run Mark) 


o. o. o. o. o. 30. o. o. 


10000. 800. 0. 400. 5000. 2500. 1000. 0. 



Input Cards (2*j) 


1st Execution 
Sums N 


Input Cards (2 For Each Item) 


N (Number of Items) 


7/8 XQT -MPSUM 




7/8 XQT CUR 


7/8 ASG X = Vxxxxx (Program Tape) 



(Front of dock) 

Figure 4.1 Deck Set Up for MPSUM Multiple Execution 





5 . 0 QNE-G SLOSH 


The One-G Slosh Model is divided into two sections, the 
cylindrical tank, and the oxygen tank. Each of these tanks 
will have a separate program deck to produce the required 
data from the tank. 

The decks are set up to be run on a Univac 1108 EXEC 2 
system. Each of the decks will generate a line printer 
output and (optionally) a punched card output. The punched 
cards will be the coefficients that go into the MAPSYS 

. i ... 

coefficient program. 

5.1 CYLINDRICAL TANK 

The cylindrical tank program will calculate and output 
to the line printer and the card punch the following 
variables in the format listed. 

The line printer output is: 

• ’Total Weight in Tank in Pounds' F10.2. This value 
is the weight of the liquid and gas in the tank. 

• 'Liquid Height in Tank in Inches' F9.3. This value 
is the height of the liquid from the bottom of the 
tank. 

• 'Liquid Weight in Tank in Pounds' F10.2. This value 
is the weight of the liquid in the tank. 


5-1 

blank not 


filmer 


PRECEDING page 


• 'Gas Weight in Tank in Pounds' FIG. 2. This value is 
the weight of the gas in the tank. 

• 'Volume Liquid in Tank in Cubic Feet* F10.2. This 
value is the volume of the liquid in the tank. 

• 'Volume Gas in Tank in Cubic Feet' F10.2. This 
value is the volume of the gas in the tank. 

• 'Centroid Liquid Reference System in Inches' F10.3. 
This value is the centroid of the liquid portion of 
the tank with respect to the reference system. 

• 'Centroid Gas Reference System in Inches' F10.3. 

This value is the centorid of the gas portion of the 
tank with respect to the reference system. 

• 'Liquid Slosh Inertia vin Slug-Feet 2 ' F12.3. This 
value is the slosh inertia of the liquid portion of 
the tank. 

The punched card output is: 

• Card 1 

ID identifies the coefficients 

• Card 2 

5C0S. This card will be discarded. 

• Card 3 and up 

These cards contain the coefficients for the curves 
for each of the mass properties which will be input 
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to MAPSYS from the One G Slosh model. These can be 
up to 20 coefficients for each mass property. 

• Card 14 

SEND. This card will be discarded. 

• Cards 15 up are repeats of Cards 1-14. 


In order to get the outputs just listed, the following- 
inputs must be made by card. A sample deck set-up is 
presented to show where these input cards fit in the program 


deck. 


Card No. 1 


COLS 

FORMAT 

VARIABLE 

DEFINITIONS 

1-10 

F10.3 

A 1 

Radius of cylindrical 
section in inches 

1-20 

F10.3 

A2 

Length in cylindrical 
section in inches 

21-30 

F10.3 

A3 

Depth of head in inches 

31-40 

FI 0.3 

A4 

Do Not Use 

41-50 

F10.3 

A5 

Reference system x 
coordinate 

51-60 

F 10. 3 

A6 

Not Used 


5-3 


61-70 

F10.3 

A7 

Density of Liquid 
hydrogen in lb-Ft 3 

71-80 

F 1'0 . 6 

A8 

Density of Gaseous 
hydrogen in lb-Ft 3 

s- 



\ 

£3.E.d_No i _2 

COLS 

FORMAT 

VARIABLE 

DEFINITION 

1-10 

F10. 3 

A 9 

Not Used 

1 1-20 

F10.3 

A 1 0 

Not Used 

21-30 

F 1 0 . 3 

* 

All 

Increment to be added 
to previous liquid 
height 

31-40 

F10.3 

A 1 2 

Degrees to be rotated 
about x axis 

41-50 

i 

F10.3 

A 1 3 

i 

Degrees to be rotated 
about y axis 

51-60 

F 1 0 . 3 

s 

A 1 4 

Degrees to be rotated 
about z axis 

61-70 

F10.3 

A 1 5 

Translation on x axis 
in inches 

71-80 

FI 0.3 

A 1 6 

Translation on y axis 


COLS 

FORMAT 

VARIABLE 

DEFINITION 

1-10 

F10.3 

A 1 7 

Translation on z axis 
in inches 

1 1-20 

F10.3 

A 1 8 

Not Used 

21-30 

F10.3 

A 1 9 

Not Used 

31-40 

F10.3 

A 20 

Not Used 

41-50 

F 1 0 . 3 

A21 

Not Used 

51-60 

F10.3 

A 22 

Not Used 

61-70 

F10.3 

A23 

Not Used 

71-80 

F10.3 

A 24 

Height of tank in 
inches 



Card No. 

_4 

COLS 

FORMAT 


DEFINITION 

1-3 


FIT This 
the point 

card is an indication that 
se'lectioa/curve fit routine 




is to be called. If omitted, the 
program will terminate after 
generating the normal line printer 
output. 


Card No. 5 and Above 


FORMAT 


DEFINITION 


Index of variable to 

be c 

ur ve 

fit. 

The 

liquid prope 

rties 

are 

i 


1 

= x c.g. 

2 

= y c 

. g . 

3 = 

z c.g. 

4 

- Ixx 

5 

= iyy 


6 = 

Izz 

7 

= Pxy 

8 

= Pxz 


9 = 

Pyz 

The 

gas prope 

irties ar 

e: 



21 = 

x c.g. 

22 

- y c 

.g. 

23 

- z c.g 

24 = 

Ixx 

25 

= Iyy 


26 

= Izz 

27 = 

Pxy 

28 

= P XX 


29 

= Pyz 

0 = 

Termination 

of program 


C or 

blank . 

C m 

eans 

this 

is 

a 

cont 

inuation 

of 

the s 

a me 

segm 

en t of 


curve fit but with a different 
point density. 


Point density. Every nth point will 
be used until maximum weight for 
this density is reached. (The One G 
Slosh program calculates values 
every one inch of liquid height. 


All of these values are not needed 
for the curve fit routine and this 
point density will allow a selective 
reduction of points.) 

7-9 I.) Deyree of polynomial to be calculated. 

This is necessary only on the last 
card in a data set. 

F12.1 Maximum weight for this density. 

9A6 Comment which will appear in the 

curve fit program it this is the 
last card in a data set. 

The curve fit routine has the capability of breaking a 
curve into several sections. This may be necessary if the 
curve has some irregular smooth shape. The curve fit 
routine is Limited to 200 pairs of points, therefore, since 
the One G Slosh model calculates values for every one inch 
change in liquid height some point reduction is necessary. 

A segment of a curve may be further subdivided by choosing 
different point densities depending on the curves behavior. 

If a curve is relatively smooth, fewer points will be needed 
for the curve fit. The weights for the beginning and ending 
points for the different densities are input on card No. 5. 

The punched output from this program will be used in 
the MAPSYS coefficient program. 


10-21 

22-76 


5-7 




* 5.2 OXYGEN TANK 










* *; 



?■ 


The oxygen tank .program will calculate and output to 
the line printer and the card punch the tallowing variables 
in the format listed. 

The line printer output is: 

• 'Total Weight in Tank in Pounds* MO. 2. This value 
is the weight of the liquid and gas in the tank. 

• 'Liquid Height in Tank in Inches' F9.3. This value 
is the height of the liquid from the bottom of the 
tank. 

• 'Liquid Weight in Tank in Pounds' F10.2. This value 
is the weight of the liquid in the tank. 

• 'Gas Weight in Tank in Pounds' F10.2. This value is 
the weight of the gas in the tank. 

• 'Volume Liquid in Tank in Cubic Feet' F10.2. This 
value is the volume of the liquid in the tank. 

• 'Volume Gas in Tank in Cubic Feet' F10.2. This 
value is the volume of the gas in the tank. 

• 'Centroid Liquid Reference System in Inches' F10.3. 
This value is the centroid of the liquid portion of 
the tank with respect to the reference system. 


5-8 


• 'Centroid Gas Reference System in Inches' PV0.3. 

This value is the centorid of the gas portion of the 
tank with respect to the reference system. 

• 'Liquid Slosh Inertia in Slug-Peet*' F12.3. This 
value is the slosh inertia of the liquid portion of 
the tank. 

> J 

• 'Fineness Ratio'. This value is the fineness ratio 
as derived from the hand calculations. 

The punched card output is: 

• Card 1 

ID identifies the coefficients 

• Card 2 

$COS. ‘ This card will be discarded. 

• Card 3 and up 

These cards contain the coefficients for the curves 
for each of the mass properties which will be input 
to HAPSYS from the one G Slosh model. There can be 
up to 20 coefficients for each mass property. 

• Card 14 

$END. This card will be discarded. 

• Cards 15 up are repeats of Cards 1-14. 

In order to get the outputs just listed, the following 
ts must be made by card. A deck set-up will be 


presented to show where these input curds fit in the program 
deck. 


Card No. 1 


COLS' 

FORMAT 

VARIABLE 

DEFINITIONS 

1-10 

F10.3 

A 1 

Radius of cylindrical 
section in inches 

1-20 

F10,3 

A2 

- Length in cylindrical 
section in inches 

21-30 

P 1 0 . 3 

A3 

Depth of head in inches 

31-40 

F10.3 

A 4 

Not Used 

'41-50 

F10.3 

A5 

Reference system x 
coordinate 

51-60 

F10.3 

A6 

Not Used 

61-70 

F10.3 

A7 

Density of Liquid 
oxygen in lb-Ft* 

71-80 

F10.6 

A 8 

Density of Gaseous 


oxygen in lb-Ft* 


5-10 

t 


Card No. 2 


COLS 

FORMAT 

VARIABLE 

DEFINITION 

1-10 

F10.3 

A 9 

.1 height of the disc 
used in the disc inertia 
calculation in the mid- 
dle section 

11-20 

F10.3 

1 

A 1 0 

Not Used 

21-30 

F10.3 

All 

Increment to be added 
to previous liquid 
height 

31-40 

F 1 0 . 3 

A 1 2 

Degrees to be rotated 
about x axis 

41-50 

F10.3 

A 1 3 

Degrees to be rotated 
about y axis 

51-60 

P10.3 

A 1 4 

Degrees to be rotated 
about z axis 

61-70 

F10.3 

A 1 5 

Translation on x axis 
in inches 

71-00 

F10.3 

A 1 6 

Translation on y axis 


in inches 
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Card No. 3 


COLS 

FORMAT 

VARIABLE 

DEFINITION 

1-10 

F 1 0 . 3 

A 1 7 

Translation on z axis 
in inches 

11-20 

F10.3 

A 1 8 

Not Used 

21-30 

F10.3 

A 1 9 ’ 

Not Used 

31-40 

. F10.3 

A20 

Not Used 

41-50 

F10.3 

A 2 1 

Not Used 

51-60 

F10.3 

A 22 

Not Used 

61-70 

FI 0.3 

A 2 3 

Not Used 

71-80 

F 10 . 3 

A 2 4 

Height of tank in 
inches 


C ar d No. 4 

COLS FORMAT DEFINITION 

1-3 FIT This card is an indication that 

the point selection/curve fit routine 
is to be called. If omitted, the 
program vfill terminate after 
generating the normal line printer 
output. 
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Card No. 5 and Above 


COLS 

1-2 


3 

4-6 


FORMAT DEFINITION 

12 Index of variable to be curve fit. 

The liquid properties are: 


1 

= x c.g. 

2 = y c.g. 

3 - z c.g. 

4 

= Ixx 

5 = Iyy 

6 = Izz 

7 

= 

8 - Pxz 

9 = Pyz 

The 

gas properties are: 


21 = 

x c.g. 

22 = y c.g. 

23 = z c.g 

24 = 

Ixx 

25 = Iyy 

26 = Izz 

27 = 

Pxy 

28 = Pxz 

29 = Pyz 

0 = 

Termination of program 

C or 

blank. 

C means this 

is a 


continuation of the same segment of 
curve fit but with a different 
point density. 


13 Point density. Every nth poxnt will 

be used until maximum weight for 
this density is reached. (The One G 
Slosh program calculates values 
every one inch of liquid height. 

All of these values are not needed 
for the curve fit routine and this 
point density will allow a selective 
reduction of points.) 


5-13 


7-9 


13 


Degree of polynomial to be calculated. 
This is necessary only on the last 
card in a data set. 

10-21 F12.1 Maximum weight for this density. 

22-76 9A6 Comment which will appear in the 

curve fit program if this is the 
last card in a data set. 

The curve fit routine has the capability of breaking a 
curve into several sections. This may be necessary if the 
curve has some irregular smooth shape. The curve fit 
routine is limited to 200 pairs of points, therefore, since 
the One G Slosh model calculates values every one inch 
change in liquid height some point reduction is necessary. 

A segment of a curve may be further subdivided by choosing 
different point densities depending on the curves behavior. 

If a curve is relatively smooth, fewer points will be needed 
for the curve fit. The weights for the beginning and ending 
points for the different densities are input on card No. 5. 

The punched output from this program will be used in 
the MAPSYS coefficient program. 
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OECK SETUP FOR PROGRAM 


ONEGSM 


PAGE NO. 2—OF-L 


(Bock of dtck) 


These cards 'are used 
only if the data is 
to be punched on 
cards. L ,, 


(■ 


( 


C 


( 


( 


c 


c 


< 




L 


f 


7/8 FIN 


7/8 XQT PUNCH (Fit and Punch Coefficients ' 1 


0 (Zero) (End of Point Selection) 


Point Selection Cards) 


FIT (Start Point Selection) 


CARD 3 


CARD 2 


CARD 1 ’ 


7/8 XQT ONEGSM 


REL X 


7 


7 


IN X 


TRW X 


7 


C 


7/8 XQT CUR 
{ 7/8 ASG X - Vxxxxx (Program Tape) 


7/8 liUN 


(Front of dtck) 


Figure No. 5 .x * Deck Setup for the One G slosh Model 
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6.0 MPE5_-_rtAI N_MASS_PROPERTIES_£ROGRAM 


MPES is the main program in the- Shuttle Mass Properties 
Automated System. This program uses data from different 
sources to produce a number of reports on the mass 
properties of a given Shuttle configuration at a given time. 
These reports are listed in Table 6.7. 

The following sections describe in detail the input 
data to MPES. There are four basic input data sets, three 
of which are normally stored on tapes and the fourth is 
stored on cards and updated as necessary. 

6.1 COEFFICIENTS DATA BASE 

The coefficients data base is used to model QMS, ET, 
and SRB consumables by the use of polynominal equations. 

The coefficients for these polynominals are generated by 
curve fit programs and are input to MPES on cards. The 
coefficients are output by MPES and saved on a tape which 
can be updated by cards when the key card "COEFFICIENTS" 
follows the RUNID card. When it is necessary to change the 
values of the coefficients, it is done by the use of a 
NAMELIST input. The format for these cards is shown in 
Table 6.1. A sample deck setup is shown in figure 6.1. The 
name of the polynominal or the variable to be changed must 
be on the update cards. A list of all names and their 
descriptions is shown in Table 6.2. 

Other types of MPES runs may follow a coefficient 
update. All MPES executions will list the current values of 


bunk hot naag 


ail coefficients. If. an update run is made, both the old 
and new coefficient values will be listed. 

TABLE 6. 1 COEFFICIENTS CARD FORMAT 


Column 


1-12 


2-7 


2-7 


7 


Format De sc ription 

C ar d No. 1 

A 1 2 "COEFFICIENTS" Key card. This 

indicates coefficients cards are to 
follow. 

C ar a. No.^2 

A6 SCOEFS - signals start of NAMELIST 

input. Note that all NAMELIST cards 
must have a blank in column 1. 

Card_No i _l_aud_Abo ve 

A 6 Name of coefficent variable to be 

changed. 

A 1 "=". 
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Double precision numbers in E format 
with up to IB digits after decimal 
point. Followed by "DIXXX,».XXX is 
the exponent of 10 tor that number. 
Caution - If more coefficents were 
present in the previous set of 
coefficients than the new set, the 
old values must be zeroed out. The 
change program affects only those 
coefficents that it has new values 
for. 

An array name need appear only once 
followed by up to 20 numbers in the 
above format (separated by commas) . 

A new M NAHE= M will signal, that other 
array elements will not be updated. 

Last,_Car d 

"SEND" marks the end of a NAMELIST 
coefficient update. 


TABLE 6.2 COEFFICIENTS NAMES 

All SRB's have the following formats: 

" SXXXKN" 

where "S" denotes SHE 

XXX is X, X, Z, IX, I Y, IZ, PXY , PXZ, or PYZ 
(The mass property concerned) 

K is "c" if this is the actual coefficient 
array. 

K is ’“W” 1 if this is the minimum weight that 
this polynomial will be used for. 

N is an index from 1 to 5. 

45 polynomials and their 45 minimum weights are thus 
defined. Note that the minimum weights for polynomial 
M N M must be in decending order, i.e., 

SXW 1>S XW2>SXW3 . . . >SXW5 

These polynomials must describe the Right SR 5. The 
Left SRB is identical except for some of the signs. 

ELH2X1 - X C.G. for weight < breaking weight 
(BW) . 

ELK 2X2 - X C.G. for weight > BW. 

ELH2Y1 - Iyy, Izz for weight < BW. 

ELH2Y2 - lyy and Izz when weight > BW. 

EL02X1 - X when weight < line weight in 
pounds . 
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EL02X2 

EL02X3 

EL02Y1 

EL02Y2 

EL02Y3 

XGAS 

FXGAS 


- Oxygen tank X when weigut < BW. 

- Oxygen tank X when weight ^ 3W„ 

- oxygen tank Iyy and Izz when weight 

< BW pounds (line weight) . 

- Oxygen tank Iyy and Izz when 

weight < BW. 

- Oxygen tank Iyy and Izz when 

weight > BW. 

- 02 gas X C.G. 

- H2 gas X C.G. 


OMS_ Polynomials 

These polynomials describe the rxgh 
tank. The left tank is identical 
except for some signs. 


OMSFX 

— 

X . 

OHSFY 

- 

Y. 

OMSPZ 

- 

Z. 

OMSFIX 

- 

Ixx. 

OliSFIY 

- 

Iyy. 

OHSFIZ 

- 

Izz. 

OMSFXY 

- 

Pxy. 

OWSFXZ 

- 

Pxz. 

OMSFYZ 

- 

Py z. 

OBSOOX 

- 

X 

OBSOOY 

- 

Y. - 

OBSOOZ 

- 

Z. 

OMSOIX 

- 

Ixx. 

OBSOIY 

« 

Iyy. 

OflSOIZ 

- 

Izz. 

OBSOXY 

- 

Pxy. 
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OMSOXZ - PXZ 
OHSOYZ - Pyz 


£aiload_Bajr_OMS_Coef£icient 


Fuel SliStiSSE 


FPLX 

OPLX 

FPLY 

OPLY 

FPLZ 

OPLZ 

FPL IX 

OPLIZ 

FPLIY 

OPLIY 

FPLI2 

OPLIZ 

FPLPXV 

OPLPXY 

FPL PXZ 

OPLPXZ 

FPLPYZ 

OPLPYZ 
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6.2 BASIC DATA SET 


The basic data set is the main set of mass properties 
for all of the items which comprise the basic Shuttle system 
configured tion. Each of the items is identified with a 
unique item number. 


Item numbers 1, 11, 21, . .., 91 are reserved for basic 
"modules". If, for example, item 1 was external tanks, 
items 2 through 9 would be items that are associated with 
the E T * s . MPES will calculate subtotals for these 10 
modules which will include the nine /it nine are used)! iteat 
associated with it. All items assigned to a module must be 
in that modules coordinate system. 


Items 1-99 have fixed assignments and all others have 
default assignments that may be chanqed when the item cards 
are read. Items 100 - 199 are reserved tor consumable? 

MPES will not include these in the "DRY” subtotals. The 
item assignments and the module coordinate systems are: 


Item numbers 


1-10 

are 

in 

module 

1 1-20 

are 

in 

module 

21-30 

are 

in 

module 

31-40 

are 

in 

module 

41-50 

are 

in 

module 

51-60 

are 

in 

module 

61-70 

are 

in 

module 

71-80 

are 

in 

module 

81-90 

are 

in 

module 

91-99 

are 

in 

module 


1 Orbiter (0) 

2 External Tank 
(ET) 

3 ET 

4 ET 

5 0 

6 0 

7 0 

8 0 

9 0 

10 0 
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The lowest item number in each partition (1 # 11, 21, 
etc. , hereafter called the head entry) is always the entry 
for the basic mass properties module. The remaining entries 
in the partition can be used for different items in the 
basic module. 


Shuttle Consumable Assignment 
Item Numbers 100 through 199 


Item Number 

Shuttle 

101 

Orbiter 

102 

orbiter 

108 

Orbiter 

109 

Orbiter 

110 

Orbiter 

111 

Orbiter 

112 

Orbiter 

113-118 

M Misc" 

132 

Orbiter 

133 

Orbiter 

134 

Orbiter 

135 

Orbiter 

144 

Orbiter 

145 

Orbiter 

146 

Orbiter 

147 

Orbiter 

148 

Orbiter 

149 

Orbiter 

150 

Orbiter 

151 

Orbiter 

152 

Orbiter 


C on sumable 
Ammonia Tank 1 
Ammonia Tank 2 
Waste Water 1 
Waste Water 2 
Waste Water 3 
Potable Water 1 
Potable Water 2 
items - Helium Tanks 
OMS Fuel Right 
OMS Oxidizer Right 
OHS Fuel Left 
OHS Oxidizer Left 
OHS Fuel Payload Bay 
OMS Oxidizer Payload Bay 
RCS Fuel Forward 
RCS Oxidizer Forward 
RCS Fuel Right Pod 
RCS Oxidizer Right Pod 
RCS Fuel Left Pod 
RCS Oxidizer Left Pod 
Main Fuel 










V - 1 




Vw 








* a 


Item W uab ec 


S j^u t ^_le _C on sa hLe 


153 

154 

155 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 


orbiter Main Oxidizer' 

Orbiter Main Heliun - also a H Misc" 
■ iten 

Gaseous Nitrogen (GN2) 

Gaseous oxygen (G02) 

APO Hydrozine Tank. 1 
APU Hydrozine Tank 2 
APO Hydrozine Tank 3 
Liquid Oxygen Tank 1 
t Liquid Oxygen Tank 2 
Liquid Hydrogen Tank 1 
Liquid Hydrogen Tank 2 
Hydraulic Hater Pot 1 
External Tank LH2 
External Tank LOX 
Hydraulic Hater Pot 2 
Hydraulic Water Pot 3 
SRB Left 
SBB Right 

Orbiter OMS Fuel Right Trapped 
Outside Tank 

Orbiter OMS oxidizer Right Trapped 
Outside Tank 

Orbiter OMS Fuel Left .Trapped 
Outside Tank 

Orbiter OMS Oxidizer Left Trapped 
Outside Tank 

Orbiter OMS Fuel Payload Bay 
Trapped Outside Tank 
Orbiter oxidizer Payload Bay 
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It e ber Shuttle., Consumable 


177 

178 

179 

180 
181 
182 

All Others 


Trapped Outside Tank 
Orbiter RCS Fuel Fwd Trapped 
Outside Tank 

Orbiter FCS Oxidizer Pud Trapped 
Outside Tank 

Orbiter RCS Fuel Right Pod 
Trapped outside Tank 
Orbiter RCS Oxidizer Right Pod 
Trapped Outside Tank 
Orbiter RCS' Fuel Left Pod 

i 

Trapped outside Tank 
Orbiter RCS Oxidizer Left Pod 
Trapped' Outside Tank 
Not used 


The fluids fall into two categories: 


• Those whose c. g. ' s do net move as they are consumed,, 
which are point masses. The e.g.'s and associated 
dispersions in the basic input are used throughout 
the run and local inertias are set to zero. 

• Those whose c.g. »s move as they are consumed. These 
use the current weight to determine the e.g.'s and 
inertias by using polynominals to calculate the 
appropriate values. Initial dispersions are used 
throughout the run. 

The following fluid items use curves: 


132 


OHS 


Fuel R 



133 

OHS 

Oxidizer R 

134 

OHS 

Fuel L 

135 

OHS 

Oxidizer L 

144 

OHS 

Fuel Phyload Bay 

145 

OHS 

Oxidizer Payload Bay 

165 

ET 

Fuel 

166 

ET 

Oxidizer 

169 


SBBL 

170 


S BBfl 


Sequence numbers 200-300 can be used for entries 
which are not basic module and not fluids. Sequence 
number assignment in this grouping is unrestricted 
with one exception: sequence numbers 253-254 are 

reserved for TEL summaries. >, 

All inputs assigned to a module must be in the same 
coordinate system. 

The names of the modules used in the report are 
taken from Columns 4 through 8 of the Card 1 for the 
head entry for each module. 

Sequence numbers 100 to 300 must be linked to the 
module in which they are summed. nany sequence 
numbers default to particular modules or the user 
can do his linking by putting a module number in 
Column 4-9 (right justified) of the Card 2 for 
entries. 

Sequence numbers 100-199 are assumed to be fluids 
and are included in the wet module total. Sequence 
numbers 1-99 and 200-300 are included in the dry 
total. 


6.2.1 basic Data Set Maintenance 


Normally the basic data sets are stored on a tape. 

This tape is originally created with an initialization run. 
The deck setup for t h i's type of run is shown in figures 6.2 
and 6.3. This particular example has three sets being 
copied to tape at once. Each set will exist as a separate 
file which must be uniquely identified by the RUNID card 
*rith that set. 

When MPES roads this tape on subsequent runs it must 
match the RUNID card with an identified file ID on the tape 
in order to use it. 

After a tape has been created new data sets may be 
appended to it (and a new tape written) by using the deck 
setup in figures 6.4 and 6.5. This example will append two 
sets to the original tape and output a new tape with all the 
sets. 

The input card formats for initialization and appending 
data sets is Shown in Table 6.3. 

Once a data set is saved on a tape, it may be updated 
(and a new tape created) by the use of a deck setup as in 
figures 6.5, 6. The cards which update this data must be in 
the format shown in Table 6.4. The set to be updated must 
be identified by the correct RUNID. 

Once all basic data sets needed for a calculating 
execution have been created on a tape and uniquely 
identified, they may be read by using the correct RUNID with 


6-13 



a sot of EVENT cards. MPES will search the tape until it 
finds a data set aith the same ID and print this entire data 
set before processing any events. This allows the user to 
verify that the data is correct. 

When updating, a data set edits must be made in the 
following order: 

Deletes, Adds, and Changes. 'A delete is accomplished 
by inputting a word with nothing but the xteo number and 
card number. Adds are items in the normal format shown in 
Table 6«3 D Update cards are in the format shown in Table 
6.4. Each of these cards has the word «UP” on them and a 
flag in columns 10-15 indicating which fields are to be 
updated, 



/ 
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IN X 


ERS 


TEW X 


7/8 XQT CUR 


7/8 ASG H = COEFFS (Coefficient tape) 


7/8 ASG G = OUTPUT (Output tape) 


7/8 ASG X = Vxxxxx (PCF Tape) 


7/8 RUN 

(Front of dock) 

Figure o.2 Initilization Run peck Setup 
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A 


SAVE 

MSTC Data Set 3 


A 


EimiD For Set 3 , . 

SAVE 

(F >:nt of dock) 

Figure 6.3 Initilization Run De.c.k Setup (Continued) 
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DECK SETUP FOR PROGRAM ^ PES " Appending Data Sets p A6£ ^ 

(Bock of dock) 




BASIC Data Set 




r,/8 XQT MPES 



7/8 XQT CUR * 


7/8 ASG H = Vxxxxx (Coefficient Tape) 


7/8 ASC G = OUTPUT (Output Tape) 


7/8 ASG F = Vxxxxx (input Tape) 


7/8 ASG X = Vxxxxx (PCF Tape) 



(Front of dock) 

Figure 6 J4 Appending Data Sets Deck. Setup 


' 






DECK SETUP FOR PROGRAM 


MPES - Data Updates 


PAGE NO. 



7/8 XQT CUR 


7/8 ASG H = Vxxxxx (Coefficients Tape) 


7/8 ASG G - OUTPUT (Output Tape) 


7/8 ASG E - Vxxxxx (Input Tape) 


7/8 ASG X » Vxxxxx (PCF Tape) 
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TABLE 6.3 - BASIC DATA SET CARD FORMATS 

The basic mass property data for each item required in 
the data base is entered . initially on one to four cards. 

The foraat for each of these cards and a description of the 
data elements are described below. 


CARD_2 

Columns Format description • 

1-J Sequence Number 

4*15 Alpha/numeric characters describing 

the itea* 

16-25 F10.0 i Weight* If the weight is in kilo- 

grams, then column 76 must contain 
an M . 

26-35 F1O.0 X relative to module coordinate 

system. 

36-45 P10.0 Y relative to module coordinate 

system . 

46-55 FI 0.0 Z relative to module coordinate 

system . 

56-65 F10.0 Ixx moment of inertia about x axis. 

66-75 F10.0 Iyy moment of inertia about y axis. 

76« Blank or M. If M the input data is 

assumed to be metric and is con- 
verted to English units. 

80 1 indicates card no. 1, 
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CARD 2 


Columns 

Format 

Description 



1-3 


, Sequence Number. 



9 

♦ 

Module Number. 



16-25 

F10.0 

Izz moment of inertia about z 

axis. 

26-35 

F10.0 

Pxy product of inertia about 

xy 

plana. 

36-45 

F10.0 

Pxz product of inertia about 

xz 

plane. 

46-55 

F10.0 

Pyz product of inertia about 

yz 

plane. 

56-65 

F10.0 

Dispersion of weight. 



66-75 

F10.0 

Dispersion of X. 



76 


Blank or M. 



80 


2 indicates card no. 2. 




CARD 3 


Columns 

Format 

Description 

1-3 


Sequence Number. 

16-25 

F10.0 

Dispersion of Y. 

26-3 5 

F10.0 

Dispersion of Z. 

36-45 

F10.0 

Dispersion of Ixx. 

46-55 

F10.0 

Dispersion of Iyy. 

56-65 

F10.0 

Dispersion of Izz. 

66-75 

F10.Q 

Dispersion of Pxy* 

76 


Blank or M. 

80 


3 indicates card no 
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CARD 4 


Columns 

Format 

Description 

1-3 


Sequence Number. 

16-25 

F10.0 

Dispersion of Pxz. 

26-35 

F10.0 

Dispersion of Pyz. 

76 


Blank or M. 

80 


4 indicates card no 
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TABLE 6.4 


UPDATE CARD NO. 1 


Column 

Format 






1-2 


UP. 





4-6 


Sequence Number 

• 




10 


Update columns 

16-25 

if 

column 

10=1 



weight. 





1 1 


Update columns 

26-35 

if 

column 

11 = 1 



X bar. 





12 


Update columns 

36-45 

if 

column 

12=1 



' Y bar. 





13 


Update columns 

46-55 

if 

column 

13=1 



' Z bar 





14 


Update columns 

56-65 

if 

column 

14=1 



Ixy. 





15 


Update columns 

66-75 

if 

column 

15=1 



lyy. 





16-25 

F10.0 

Updated weight. 





26-35 

F10.0 

Updated X. 





36-45 

F10.0 

Updated Y* 





46-55 

FI 0.0 

Updated Z. 





56-65 

F10.0 

Updated Txx, 





66-75 

F10.0 

Updated lyy. 





76 


Blank or M. 





30 


1 . 
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£ZbATt_CAPD_£g^_2 


Column 

Format 

Description 

1-2 


UP. 

4-6 


Sequence Number. 


9 


U pdated 

module 

number 

(if required) 

1 0 


Update 

columns 

16-25 

if column 

10 = 1 



Izz 





1 1 


Update 

columns 

26-35 

if column 

11 = 1 



Px y 





12 


n pdate 

columns 

36-45 

it column 

12=1 



Pyy 





13 


Update 

columns 

4 b - 5 5 

if column 

13=1 



Pyz 





1 4 


Update 

columns 

56-65 

if column 

14=1 

15 


Update 

columns 

66-75 

if column 

15=1 

16-25 

F i 0,0 

Updated 

Izz. 




26-35 

F 1 0 . 0 

Updated 

Px y . 




36-45 

FI 0.0 

Upda ted 

Pxz. 




46-55 

FI 0.0 

U pda ted 

Pyz. 




56-65 

F10.0 

U pdated 

dispersion for weignt. 


66-75 

F10.0 

U pdated 

dispersion for X. 


76 


Blank or !1 . 




80 


2. 







\ 


U P B A r £.E A R D _ NO.. _ 3 


Col umn Format 

1-2 


fi.e§£.£i.Hli.QS; 

UP. 


4-6 Sequence Number. 


10 

Update 

columns 

16-25 

if 

column 

10=1 

11 

Update 

columns 

26-35 

if 

column 

11=1 

12 

Update 

columns 

36-45 

if 

column 

12=1 

13 

Update 

columns 

46-55 

if 

column 

13=1 

14 

Update 

columns 

56-65 

if 

column 

14 = 1 

15 

Update 

columns 

66-75 

if 

column 

15=1 


16-2 5 

U pdated 

dispersion 

ior 

1 . 

26-3 5 

Updated 

dispersion 

for 

2. 

36-45 

Updated 

dispersion 

for 

Ixx. 

46-55 

Updated 

dispersion 

for 

lyy. 

56-65 

U pdated 

dispersion 

for 

Izz. 

66-75 

U pdated 

dispersion 

for 

Paty* 

76 

Blank. . 




80 

3. 







.UE^MILCMIL, no._u 

Column 

Format 


1-2 


UP. 

4-6 


Sequence Number. 

10 


Update columns 16-25 if eoiufln 10=1. 

11 


Update columns 26- i 5 if column. 11=1. 

16-25 

F10.0 

Updated dispersion tor Pxz. 

26-35 

FI 0.0 

Updated dispersion foz Pyz. 

76 


Blank, or B, 

80 


4. 
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6.3 THE TEL DATA BASE 


Thf? TEL data base tape contains e-.«ss proper: ties 

information on loose equipment. The data base is generated 
and maintained by the program UPTEL. The data will 
originate from the SLAHTS system. 

To read a new Loose Equipment item from the tape, a “T” 
is put in column five of the Event Option Card, which is 
discussed below, ft FES will read data from the tape into 
item numbers 153 and. 154. One item will be payload 
attributable and the other operational equipment. When 
included on summary event cards, (discussed below) , these 
items will be included in the summary for that: particular 
event. 

6.4 EVENT DESCRIPTION CARDS 

Mass properties data for items comprising a given 
Sh '. v la configuration will exist on the data bases already 
dit "uesed,, The actual calculations by ftPES of the total and 
subtotal mass properties as well as other optional 
calculations are made as dictated by a sequence ot event* 
description card sets. The types of cards and their formats 
are described in Table 6.5* A description card set consists 
of an event option card, an event title card, consumable 
cards (maximum of 5} an* sum cards (maximum of 5) * 

Three cards are required for every event, the remaining 
cards are optional. These ares the Event option card, the 
Event Title card, and at least one Sura card. There are two 
types of sum cards; i.e., M s*‘ cards and n K a cards. Both 


cards result in the same program calculations. The 
difference being* an item enteral on ca •’4'- iuses. at; 

asterisk to be printed with the naae $f the jtttfa on the 

Transferable Equipment Report. This is used to indicate 
when an item is entered for the first time. The "S H card 
will not print the asterisk. "C* 1 , consumable, cards can be 
used to change the weights of consumables. This is 
necessary to model engine burns where propellent is used, or 
to model fluid transfers from one tank to another. 

If a "P M or M L H is in column three of the Event Option 
card then “XX" cards., inscribed below, may be included is as 
event. These 4 *XX*« cards cause a depletion table to be 
generated containing the shuttle *s mass properties for 
various weights of propellants. The possible combinations 
of propellant depletions are: 

» htty combination of OftS aad ScCo, 

« Any combination of SRB’s and ET*s, 

This table will also be copied to tape unit if 

there is a "L" in column three of the Event Option card. 

A print option card is used immediately before the 
first event of a series or events. Its format is below. 



’The Print Option Card 


Column 

1-6 


12 


Dsscriotign 

OPTION. Signals that this card is an 
option card controlling the print 
output. 

1 or 2. A II causes the mass propertie 
by module to be printed in the out- 
put coordinate system requested on 
the header card,, k 2 causes the 
mass property report described for 
1 to be printed in addition to the 
mass properties report containing 
modules in the input coordinate 
system (instead of in place of the 


regular report) . 

18 ' Blank or 1 . 1 causes the dispersions?. 

by modules to be included In the* 

report. 


Osing multiple executions MPES can create 
any number of Basic Data Sets and then -execute 
for events using the updated tape. k **CHANGE M 
the Event cards indicates that the new tape is 
for basic data. The 8UNID card is the key for 
of Event cards to the correct Basic Data Set. 
multiple executions are in figures 6-B through 
card formats are in Table 6.6. 


and/or update 
calculations 
card before 
to be used 
.linking a set 
Examples of 
12® Control 


DECK SETUP POR PROGRAM MPES M ultiple Execution p Ac ^ j,. 0 


(Back of ct6 


(\ 

Ym 


SAVE 


update cards 




7/8 XQT MPES 


TRI X 



7/8 XQT CUR 


778 ASG H " Vxxxxx fcoeff 5 dents tarae) 


7/8 ASG G = OUTPUT (output tape) 


/ 

7/8 ASG E 53 Vxxxxx (input tape) 


7/8 ASG X - Vxxxxx (PCF tape) 



(Pront of deck) 

FIGURE 6.8 MPES Multiple Execution Deck Set Up 
6~?0 







DECK SETUP FOR PROGRAM JffSS Multiple Executi on PAGE KO, X-OF.1— . 

(Back of dtck) 




UF (update cards) 
TAPE 



RUN ID 

(Front of dock) 

Figure 6.9 MPES Multiple Execution Deck Se* Up (Continued) 
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DECK SETUP FOR PraottRftM MPES Multiple Execution- PAGE ?in 3 n p 5 


/ — 

(TON ID 


(Bock of dsc!;) 


SAVE 


•EASrO'De.'ba Set 


•IRST 














update cards 


( f’*ont of docl.) - 

FIGURE 6.12 MPES Multiple ExeCtrtlon Deck Set Up (Continued) 
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TABLE 6.5 - EVENT DESCRIPTION SETS 


££&L.I-i..£vsa&-2£!i2Jl.£aE£ 


£2l!lin 

1-2 


3 


4 

5 


6 


7-72 


£2EJ>at De sc ription 

Output coordinate system. T is the 
tank coordinate system. 0 is the 
orbiter coordinate system. 

Blank or "P" or "L". A "P" or M L" 
causes depletion tables to be 
printed for the OHS, ET's, and 
SHB propellants if the proper 11 
cards are input. (See section 
3.2.4.) "L" causes the depletion 

table generated above to be 
written to tape unit N. 

Not used. 

Blank or "T". A "T” causes the next 
loose equipment entry to be read 
from the TEL tape into items 153 
and 154* 

Blank or "A". "A” causes this event 

to be included in The Abbreviated 
Report. 

Mission Title. This title need not 
not be given on each set of cards. 
The l^rSt title given will be used 
until a new title is read. 
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Column 

1-12 


Column 

1 

2-72 


talUM 

1 

2-4 

5-8 


£AIS_2_-_Even t_Title 

Foraat 2©§££iEli2“ 

Event Title. Printed left justified 
beneath mission title. The first 
12 characters are used for event 
names on TEL and Pluid Budget 
Report. 

v 

Consumable Cards (C) 

Des cripti on 

”C. *’ Identifies the card as a 
consumable card. (Maximum of 5 
per event) 

Consumable sequence number, either 
200 or 300 series items, followed 
by the delta weight. 


gormat 


Free field 


Sum Cards (S or A) 
(Maximum of 5 per event) 


Po£mat 


13 


14 


flesqription 

"S or A." Identifies this card as a 
sum card. 

Sequence numbers which are to be 
summed. Three digit, right 
justified. 

Ranges are designated in the following 
manner: b003-0l0. 

b017-021-025 is not allowed. 
bO 17-014 is not allowed. 



Propellant Depletion Cards (XX) 


Column 

1-2 


Description 

"XX. M Identifies this card as a 
depletion card. 

6-8 

13 

Sequence number of propellant to 
! 4 depleted. 

11-2 0 

F10.0 

Consumable starting weight. 

21-30 

F10.0 

Consumable decrement weight. 

31-40 

F10.0 

Stop weight. 



TABLE 6.6 - CONTROL CARDS FOR CR EATI NO/UPDATING 

BASIC DATA SETS 


Coijifns 

1-4 


1-5 


1-4 


1-5 

7-24 


1-4 


2-7 

1-3 


Identification 

EXIT. This card is used to end the 
updating of addition of a new basic 
data to a tape. 

FIRST. This card is used to initially 
create a MAPSYS input data tape and 
a coefficients data tape. Used on 
an Initialization run only. 

SAVE. This card is used to save a 
file of basic data on the output. 

RUNID. 

Identification of Run. This card 
identifies the mission number 
associated with the Basic Data 
Set or event cards that follow the 
RUNID card. Used in all types of 
jobs as the first card in a data 
set. 

TAPE. This card is used to signal 
that data is to be read from an 
input tape for updating or cal- 
culations. 

END. This card signals the end of 
initially creating an update data 
tape. Used with Initialization 


V 


Columns Identification 

1-6 CHANGE. This card will switch the 

output unit for a multiple execution 
job so that the newly created out- 
put tape. Used on multiple execution 
Types 2 and 4 and Types 3 and 4. 

^ The change card is an optional card. 

The change card is read only in as 
standard run job; i.e., if either 
Type 1 or Type 2 was executed first 
and Type 3 followed, the change 
card is used. If Type 3 is a one- 
time execution, no change is 
reguired. 

1-5 CARDS. This card is used to append 

new files to an output tape. 

Previous files will be copied 
first, and then the new files will 
be added. 
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TABLE 6.7 


MPES REPORTS 


S 22 ,Ufin t ial_Mass - Pro i gGE tx_Ro 22 £t L£ 2 £_Si 2 il..SX 2 Ii£L 

This report lists the mass properties totals and 
subtotals by module for both the complete vehicle ‘(WET) and 
for the vehicle without fluids (DRY). It also lists the 
principal axis and principal moments for the complete 
vehicle as well as the wet and dry uncertainties. This 
report is printed in English and metric units. 

Consuma ble Report (For ea.ch . event) 

Fluids item numbers 100-199 which are included in an 
event have their current weights listed along with their 

* i 

names. Trapped fluids (items 171-182) are added to their 
associated tanks. This report is printed in English and 
metric units. A maximum of 45 consumables are allowed in 
this. report (57 items total). 

Consumed Flu idsgepoy t (optional each event) 

All fluids changed by M C” cards are listed with the 
change to their weight. The previous, present and next 
event weights for the total vehicle are also listed. 

Basic Data I tems i n Su m (eac h eve nt ) 

All items included in an event along with their mass 
properties and dispersions are listed. This is a useful 
debugging aid to see which items are included and whether 
their properties are correct. 


Dejgletion _ . S e£ueace_ (^Opti on al^ .each event) 

The mass properties of the vehicle are listed as 
propellents are depleted . as dictated^ by "XX" cards. This is 
useful when relatively large burns will effect the mass 
properties significantly between events. This report may by 
option be written to tape. English and metric versions of 
the report are generated. Up to 50 lines can be generated 
in this report. ' 

E g uipment. .Tra nsf er Summaries. (At end of pun^ 

If any items with item numoers 200-299 are included in 
an event, their names and mass properties along with the 
event title will be included in this report. This is a 
summary of al*l these items as they are added or dropped 
between events for ease of tracking. This report is also 
printed in English and metric units. ■ 

F luid_ Budget .Report ,.lAt._en d of 

This report gives the remaining weights of 20 different 
fluid types for each event. k list of the 20 types with the 
item numbers included in each follows: 


Type 

Fluid 


Item 

Nurabe 

r Included 


MT SC 

113 

-131, 

154 




OMS 

FU. 

132, 

134, 

144, 

171, 

173, 

175 

OMS 

OX. 

133, 

135, 

145, 

172, 

174, 

176 

RCS 

FWD 

146, 

147, 

177, 

178 



RCS 

AFT 

148 

-151, 

179- 

182 
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168 


WATER WASTE 

108-112 

WATER HYD 

164, 167 

GN2 

155 

Gi02 

156 

L02 

160, 161 

LH2 

162, 163 

NH3 

101, 102 

APU N2H4 

157-159 

Orbiter Fuel 

152 

arbiter OX 

153 

ET LH2 

165 

ET L02 

166 

SRB LEFT 

169 

SRB RIGHT 

170 



This report is printed in English and metric units. 


reviated Report (At end of run) 


This report contains the event description and a line 
of total mass properties for all events that have an "A" in 
the 6th column of the Event Option card. This allows the 
user to obtain a single report with the totals of 
significant events without the bulk of the detailed reports 


i ■ ■ 

The UPTEL program is used to process data tapes from 
SLAHTS describing the distribution of loose equipment into a 
data tape for input into MPES with loose equipment, mass 
properties for different times in a mission. To do this in 
an orderly manner UPTEL will maintain three data bases on 
two magnetic tapes. 

The original SLAHTS data tape will contain distributxon 
information for the launch, orbit and return phases of a 
mission. It will also have 100 blank records for keeping 
the LOCATION data base. This information is not available 
from SLAHTS and must be added initially from cards. The 
original SLAHTS tape will have only one "orbit” phase. 

UPTEL will have the capability to add additional on-orbit 
phases with cards as well as editing existing SLAHTS data. 

An execution of UPTEL will create new edited data tapes 
which may be used for subseguent executions of UPTEL. 

The MPES tape will not exist on an initial execution. 

An option on the "TEL" card will indicate that there is no 
MPES tape. Otherwise, all Files on the MPES tape will be 
copied to the new MPES tape except for the one with the same 
RUNID which will be written as it is calculated by UPTEL. 

The RUNID on the "UPTEL" card must match exactly the RUNID 
used in MPES. 

The Control Card Deck Setup is shown in figure 7.1 and 
the UPTEL deck setup is shown in figure 7.2. Figures 7.3, 4 
are the. card formats. 


7-1 

PfifiCEDJNG PAGE BUNK NOT FILMS) 


DECK SETUP FOR PROGRAM 


UPTEL Control Cards 


1 1 

PAGE NO OF... 


(Back of dock) 



( 


C 


( 


c 


( 


C 


UPTEL Data Deck 


7/8 XQT UPTEL 


PEL X 


IN X 


TRW X 


7/8 XQT CUR 


L 


f 7/8 ASG D=SAVE (New MPES Tape) 

(7/8 ASG C=Vxxxxx (Old MPES Tape, Optional) 

| 7/8 ASG B= NEW -(Updated Loose Equipment Tape) 

^7/8 ASG A= Vxxxxx (loose Equipment Tape) 

/ 7/8 ASG X=Vxxxxx (Program Tape) 


7/8 RUN 


(Front of tftck) 

FIGURE 7.1 UPTEL Control Card Deck Set Up 
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TEL NEW (Start TEL Updates and Create New MPES Tape) 


Other Update Cards 


UPTEL TEST RUNID (Lead Card with Runid) 


7/8 Control Cards 

(Front of dock) 

FIGURE .7.2 UPTEL Deck Set -Up 





Column Fornat. 


Contents 




Sinqle Card Switches 


1-5 

A5 

♦‘UPTEL" marks start of deck 

7-26 

A 1 8 

Run ID for flAPSYS 


1-3 

A3 

"LOC" marks location 

update deck 

1-3 

A3 

"TEL" marks start of 

TEL updates 

7-9 

A3 

"NEW" indicates that 

there is no HPES 



tape input 


1-4 

A4 

"S" marks end of data 

set updates 

1-4 

A4 

"STOP" marks end of run 

1-3 

A3 

"NEW" indicates that 

all following 


additional on-orbit changes are to 
be applied to the old Launch-Orbit- 
Return data set rather than to the 
old edited on-orbit data sets. 

This option must be used to create 
additional on-orbit changes to an 
original SPINS data tape 


Loca ^^oq U pdate Card 


1 

A 1 

"A", "C", or "D» for 
delete 

2-7 

A 6 

Stowage location 

8-10 

3X 

Filler 

11-20 

F 10. 2 

X c. g. coordinate 

21-30 

F 10. 2 

Y c. g. coordinate 

31-40 

F10.2 

Z c. g. coordinate 


change or 


Figure 7.3 


UPTEL Card Foraats 


Co nte nts 


Col umn 


1 

2 

3-14 

15-44 

45-64 

65-70 

71-72 

73-74 


1 

2 

3-14 

15-16 

17-22 

23-24 

25 


NOTE: 


Head er P gda t e Cards 

A 1 "A", ”C M , or "D" add, change or delete 


A 1 

"2" for header 


All 

Item number 


A30 

Drawing number 


A20 

Part number 


F6.2 

' Current weight 


12 

Operational quantity 


12 

Payload quantity 



Detail Update C^rfls 


A 1 

"A", "C", or H D» add, change or 

A 1 

"3” = Launch-Orbit-Return 

update 


«U” * Additional Qn-Orbit 

update 

All 

Item number 


12 

Sequential detail record 

number 

A6 

Stowage location 


12 

Quantity stowed here 


A 1 

Time Code: L a Launch 



0 * orbit 



H = Return 



Unneeded fields are ignored. Blank Fields for change 
cards are not changed. 


Figure 7.4 UPTEL Card Formats 


